Associative long-term potentiation (LTP) among extrinsic afferents of the hippocampal CA3 region in vivo.
Monosynaptic perforant path projections to the CA3 region of the hippocampus are anatomically and physiologically substantial pathways that relay cortical input directly to the hippocampus proper. Despite the suggested relevance of these direct pathways in models of information processing within the CA3 region, surprisingly few studies have characterized synaptic plasticity in these direct cortical projections to the CA3 region. We assessed the ability of perforant path projections, and commissural/associational projections to the hippocampal CA3 region to both induce or display associative LTP in vivo. In pentobarbital-anesthetized adult rats, trains delivered to either the medial or lateral perforant pathway at current intensities normally insufficient to induce LTP displayed associative LTP when these same trains were delivered in conjunction with high-intensity trains to the alternate perforant pathway. Similarly, associative LTP is induced at intrinsic commissural/associational-CA3 (C/A-CA3) synapses when weak C/A trains were delivered in conjunction with high-intensity trains to either the medial or lateral perforant pathway. Associative LTP also was observed at medial and lateral perforant path-CA3 synapses when weak perforant path trains were tetanized in conjunction with high-intensity trains delivered to C/A-CA3 synapses. Thus direct perforant path-CA3 synapses and commissural/associational-CA3 synapses can modify and be modified by other CA3 afferents in an associative manner, verifying a requirement for synaptic plasticity explicit in models of autoassociative information processing in the CA3 region.